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© Receiver for television and teletext signals, including a teletext decoder and an adaptive waiting 
timereduction circuit 



® A television receiver or video recorder including 
a multipage teletext decoder and a non-volatile page 
number memory (12) with which the teletext pages 
with the page numbers stored in the page number 
memory are accessible without observing any wait- 
ing time. 

For ease of operation, the numbers of frequently 
consulted pages need not be programmed by the 
user, but they are automatically stored in the page 
number memory with reference to the pattern of use. 
To this end the number of each requested page is 
*~ stored in the page number memory, the oldest page 
^number or. if the entered number was already 
^ stored, this identical page number being removed 
If) from the memory. The page number memory then 
CM always comprises the most recently requested page 
numbers. 
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Receiver for television and teletext signals, including a teletext decoder and an adaptive waiting time 

reduction circuit 



1. BACKGROUND OF THE INVENTION. 



1.1 Field of the invention. 

The invention relates to a receiver for television 
and teletext signals, including a teletext decoder 
which provides the possibility of searching a plural- 
ity of teletext pages and storing them in a page 
memory. The receiver also includes a page num- 
ber memory in which the desired teletext page 
numbers are preferably stored when the receiver is 
switched off. 

Such a receiver may be. for example a televi- 
sion receiver or a video recorder. 



1 .2 Description of the prior art. 

A television receiver or video recorder includ- 
ing a teletext decoder is generally provided with a 
(remote) control system with which the user can 
switch on the teletext operating state and with 
which he can subsequently search pages by gen- 
erating the desired page numbers with the aid of 
numbered keys. The instructions given by the user 
are applied to a control circuit which interprets 
these instructions and passes them on to a teletext 
decoder. Inter alia, the page with the page number 
stated can be searched by the decoder, stored in a 
page memory and displayed on a display screen. 
Since the teletext pages are cyclically transmitted 
and since such a cycle lasts a relevant period, it 
may take some time before the desired page ap- 
pears on the display screen. 

By taking certain measures, this waiting time 
can be reduced considerably. For example, it is 
proposed in reference [1] to store the pages trans- 
mitted in the cycle in their order of reception in a 
memory. After a page has been requested by the 
user, the decoder searches for the presence of this 
page in the page memory. Large memories are 
required for this purpose because a considerable 
reduction of the waiting time can only be realised if 
the page memory comprises at least an essential 
number of the teletext pages transmitted in the 
cycle. Such large memories are, however, relatively 
expensive. 

To meet this problem, teletext decoders have 
been developed which can search and store a 
limited but relevant number of pages and which 
comprise registers stating the page numbers to be 
searched. An example of such a decoder has been 



described in reference [2]. In these types of 
teletext decoders, which will hereinafter be referred 
to as multipage teletext decoders, the waiting time 
reduction is achieved by filling the registers as well 

s as possible in conformity with the pages to be 
actually displayed. To this end it is proposed in 
reference [3] to store a series of page numbers 
stated by the user in a page number memory for a 
later successive display of these pages. Such a 

70 television receiver is notably very satisfactory if the 
number of pages which the multipage teletext de- 
coder can store is relatively small, for example 
smaller than the number of stored page numbers. 
In fact, the waiting time is effectively reduced be- 

75 cause the multipage teletext decoder searches, for 
example, the first four pages of the pages qualify- 
ing for display. A non-volatile page number mem- 
ory is preferably used so that the stored page 
numbers are also preserved after the receiver is 

20 switched off. 

The said receiver has the drawback that the 
user must explicitly store the numbers of the pages 
to be displayed in the page number memory. This 
means that he enters the numbers intentionally in a 

25 desired sequence and that he generates special 
control instructions, for example terminating a page 
number by means of a store key. The receiver also 
has the drawback that the page number memory 
may get filled up whereafter the further entry of 

30 page numbers is no longer possible. Furthermore 
the pages are displayed in their sequence of stor- 
age so that for the display of a given desired page 
a plurality of pages which is irrelevant at that 
moment must be glanced through by operating a 

35 recall key. The ease of operation of this known 
receiver is therefore found to be a drawback in 
practice. 

40 2. OBJECT AND SUMMARY OF THE INVENTION. 

It is an object of the invention to realise, inter 
alia a receiver for television and teletext signals, 
including a multipage teletext decoder and a page 
45 number memory providing improved ease of op- 
eration and a considerable reduction of the waiting 
time. 

According to the invention, an order of prece- 
dence is to this end assigned to the page numbers 
so in the page number memory, which order of prece- 
dence is related to the sequence in which these 
page numbers are generated by the operating sys- 
tem. More particularly, the control circuit is adapted 
to assign the most recent order of precedence to a 
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page number generated by the operating system 
when this page number is stored, and to adapt the 
orders of precedence of the other page numbers in 
the page number memory, the page number hav- 
ing the oldest order of precedence generally being 
removed from the page number memory if the 
memory is full. 

It is achieved thereby that the page number 
memory comprises the most recently requested 
page numbers at any moment. Considering that a 
user often requests the same pages in case of 
normal use. this list of most frequently requested 
pages remains stored in the preferably non-volatile 
page number memory. The page number entered 
by the user is implicitly stored in the page number 
memory, which means that the user need not op- 
erate an additional store key. The page corre- 
sponding to the number which has been entered is 
also directly searched by the multipage teletext 
decoder, and, where possible, displayed imme- 
diately. The relevant pages can therefore be acces- 
sed without any waiting time, while the user does 
not have to operate an additional recall key. If the 
pattern of use changes in the course of time, in 
other words, if the requested page numbers 
change, they are automatically stored and after 
some time the page numbers which are no longer 
requested ultimately disappear from the memory. 
Such a receiver is therefore adaptive to the pattern 
of use. 

A further embodiment according to the inven- 
tion is realised in that in response to generating a 
page number which has already been stored, the 
stored identical page number instead of the page 
number having the oldest order of precedence is 
removed from the page number memory. It is also 
possible to adapt the control circuit in such a way 
that, in response to generating a page number 
which has already been stored, said page number 
is not stored but the most recent order of prece- 
dence is assigned to the relevant page number 
which has already been stored, while adapting the 
orders of precedence of the other page numbers in 
the page number memory. The page number 
memory is then used more effectively, because 
only different page numbers are stored. For the 
sake of completeness it should therefore be noted 
that the order of precedence of the stored page 
numbers does not necessarily absolutely indicate 
the sequence of generating the page numbers. For 
example, a page number which has meanwhile 
been removed may originally have been stored 
between two page numbers with a consecutive 
order of precedence. 

It has also proved useful to refrain from storing 
the generated page number, if it was not yet stored 
in the page number memory, as long as the page 
corresponding to the page number has not been 



displayed on the screen for a predetermined period 
of time. This prevents erroneously entered page 
numbers and the numbers of non-transmitted 
pages from being preserved. 
5 If desired, the receiver can be provided with a 

special recall key in the manner as described in 
reference [3] so as to successively display the 
stored preferred pages without any waiting time. 

w 

3. REFERENCES. 

[1] Teletext device with reduced page-ac- 
cess time. 

;s European Patent Application no. 0.1 18,950. 

[2] Teletext signal processing circuit for a 
teletext receiver. 

European Patent Application no. 0.220.763. 

[3] Television receiver comprising a teletext 
20 decoding circuit and a page number memory. 
United States Patent no. 4,701,794. 

4. BRIEF DESCRIPTION OF THE FIGURES. 

25 Rg. 1 shows diagrammatically the structure 

of a television receiver with a multipage teletext 
decoder. 

Rg. 2 shows two possible forms of organis- 
ing the page number memory for storing N page 
30 numbers and the orders of precedence assigned 
thereto. 

Rgs. 3 to 7 show some diagrams to explain 
the operation of the television receiver shown in 
Fig. 1. 

35 

5. DESCRIPTION OF EMBODIMENTS. 



5.1 General structure. 

An embodiment of a television receiver is 
shown diagrammatically in Rg. 1. The transmitter 
signals received via an antenna 1 are applied to a 
conventional tuning and demodulation circuit 2. The 

45 obtained composite video signal CVBS of the se- 
lected television program is applied on the one 
hand to a conventional video signal processing 
circuit 3 and on the other hand to a multipage 
teletext decoder 4. In the normal operating state c 

so the receiver the elementary colour signals R G E 
generated by video processing circuit 3 are appliec 
to a display screen 6 via a switch 5 in order tha 
the user can watch the received television program 
In a teletext operating state which can be called b 

55 the user the elementary colour signals RGB c 
multipage teletext decoder 4 are displayed on dis 
play screen 6 via switch 5. 

Multipage teletext decoder 4 comprises a clip 



3 



EP 0 379 252 A1 6 



ping circuit 4.1 which regenerates the digital 
teletext data signal TTD and the associated clock 
signal TTC from the applied video signal CVBS. an 
acquisition circuit 4.2 which captures a number of 
selected pages in an autonomous manner, a page 
memory 4.3 in which the captured pages are 
stored and a display circuit 4.4 which converts a 
selected stored page into elementary colour signals 
RGB. Display circuit 4.4 also generates a blanking 
signal BLK with which switch 5 is operated and 
with which the display of the normal television 
program is blanked in the teletext operating state. 

Multipage teletext decoder 4 is connected to a 
control circuit 8 by means of a command bus 7. 
The multipage teletext decoder receives, inter alia 
the numbers of the pages to be captured and 
stored, as well as the number of the page to be 
displayed, via this command bus of the control 
circuit. 

Operating instructions given by the user are 
generated in a (remote) control unit 9 and applied 
to control circuit 8 via a receiver circuit 10. As soon 
as the user selects the teletext operating state, 
multipage teletext decoder 4 receives the instruc- 
tion, via command bus 7 from the control circuit 8, 
to activate the blanking signal BLK in such a way 
that the colour signals RGB of the teletext page to 
be displayed are applied to display screen 6. 

An interface 1 1 , which enables control circuit 8 
to tune to transmission stations, to control bright- 
ness and volume and the like, is also connected to 
command bus 7. This is indicated by means of the 
appropriate symbols in the Figure. 

Furthermore a preferably non-volatile storage 
medium 12 is connected to command bus 7 in 
which control circuit 8 can store all kinds of data 
which must not get lost when the receiver is 
switched off. such as tuning data and picture and 
sound adjustments. More particularly, a portion of 
this memory is used for storing a number of 
teletext page numbers. This portion of storage me- 
dium 12 will be further referred to as the page 
number memory. 

When storing page numbers in page number 
memory 12 by means of control circuit 8. an order 
of precedence which is related to the sequence in 
which they are generated is assigned to the stored 
page numbers. Two possible forms of organising 
the memory are shown for this purpose in Fig. 2. 
Fig. 2a shows an organogram in which page, num- 
bers are stored at random memory addresses and 
in which a figure indicating the order of precedence 
is explicitly added to each page number. The page 
number having the order of precedence 1 is the 
most recently generated, hence most recent page 
number and the page number having the order of 
precedence N is the number which has been 
stored for the longest time, i.e. it is the oldest 



number. Fig. 2b shows a series of N registers R(1) 
to R(N) each comprising a page number, with 
register R(1) comprising the most recently stored 
page number and register R(N) comprising the 

s oldest number. The order of precedence of a page 
number is therefore implicitly determined by the 
place of the page number in page number memory 
12 in this organogram. Both forms are equivalent; 
if, for example a page number with order of prece- 

io dence 4 must receive a new order of precedence 
5; the order of precedence 4 in the organogram 
according to Fig. 2a is replaced at the relevant 
memory address by order of precedence 5, while 
in the organogram according to Fig. 2b the page 

75 number of register R{4) is moved to register R(5). 
The organogram according to Fig. 2b will be used 
hereinafter. 

20 S2 Operation of the receiver. 

The operation of the receiver shown in Fig. 1 is 
determined by a control program which is stored in 
the control circuit 8 which is preferably imple- 

25 mented in the form of a microprocessor. After the 
receiver has been switched on or after a different 
television program has been tuned to. the control 
program initially proceeds through the following 
steps in known manner: the page numbers stored 

30 in registers R(1 ) to R(N) of the page number mem- 
ory 12, as well as page number 100, are passed on 
to acquisition circuit 4.2 via command bus 7 
whereafter this circuit captures the relevant teletext 
pages in an autonomous manner and stores them 

35 in page memory 4.3. It is thus assumed that the 
multipage teletext decoder can receive and store at 
least one page more than the number of page 
numbers stored in page number memory 12. Page 
100 is called because this page generally com- 

40 prises the main index and should be the first page 
to be displayed on the display screen in the 
teletext state. With this part of the control program 
it is achieved that it is very likely that page 100 and 
the pages with the page numbers stored in regis- 

45 ters R(1) to R(N) have already been found and 
stored if the user selects the teletext state. 

The further control program in the teletext state 
is shown in Fig. 3. In step 13 the control program 
checks whether the user has entered a page num- 

50 ber. As long as this is not the case, the program 
returns to step 13 and continues to wait for a page 
number. If a page number has been entered, the 
multipage teletext decoder is given instructions in 
known manner in a step 14. such that this decoder 

ss captures the page with the entered number, stores 
it and displays it on the screen. This will often be 
not immediately possible because the requested 
page, i.e. the page with the number that has been 
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entered, has not been stored yet so that the user 
will have to wait until the page is transmitted by the 
transmitter. However, if the entered number has 
already been stored in the page number memory, 
it is very likely that the requested page has already 
been found and stored. In this case the requested 
page is displayed immediately. 

While the multipage teletext decoder autono- 
mously carries out the instructions obtained in step 
14, the control program proceeds through a step 
15 in which the orders of precedence assigned to 
the stored page numbers are adapted by placing 
the contents of register R(1) in register R(2), the 
contents of register R(2) in register R(3). and so 
forth. The original contents of register R(N) then 
get lost Subsequently the register R(1) emptied in 
step 15 is filled in a step 16 with the page number 
which has been entered, so that the most recent 
order of precedence is assigned to this page num- 
ber. Subsequently the modified contents of the 
page number memory are passed on in a step 17 
in known manner to the multipage teletext decoder 
via the command bus for further acquisition of the 
pages stated in the page number memory. Then 
the control program returns to step 13 so as to wait 
for a new page request by the user. 

Fig. 4 shows by way of example and for the 
sake of completeness what happens with the con- 
tents of page number memory 12, in this case 
considered to be suitable for storing 10 page num- 
bers, when running through the control program of 
Fig. 3. The situation prior to entering a page num- 
ber by the user has been illustrated at the left and 
the situation after page 101 has been requested is 
illustrated at the right. It should be noted that page 
101 was already present in the memory, in this 
case in register R(7). so that the page is very likely 
to be displayed on the screen without any waiting 
time after it has been requested. 

It may be apparent from the foregoing that an 
original page number stored in R(1) shifts one 
position in the page number memory whenever a 
new page has been requested and ultimately dis- 
appears from this memory after N times. The page 
number memory thus always comprises the num- 
bers of the N most recently requested teletext 
pages. R(1) comprising the most recently request- 
ed, on-screen displayed page and R(N) comprising 
the oldest page. If a user sufficiently often consults 
pages having a number which has already been 
stored, the numbers of these pages will not get lost 
because they are written in register R(1) again 
before they disappear from register R(N). The user 
will then get such a page on the display screen 
without any waiting time and immediately after he 
has entered the page number. However, if the 
pattern of use changes, for example because the 
user is interested in another subject on pages with 



different numbers, the new numbers are stored in 
the page number memory and the old numbers will 
automatically disappear after some time. The re- 1 
ceiver thus provides a waiting time reduction in an 
5 adaptive way. which is very pleasant when consult- 
ing teletext. 

A result of the control program of Fig. 3 is that 
page numbers will often be stored in the page 
number memory more than once. In fact, if a page 
jo with a page number already stored is requested, 
the order of precedence of this stored page num- 
ber is increased, but the page number itself is not 
removed from the memory as long as it is not the 
oldest page number. This considerably reduces the 
75 possibility of storing as many different page num- 
bers as possible in the page number memory. A 
more effective use of the page number memory is 
achieved with a control program as is shown in Fig. 
5. This control program only differs from that 
20 shown in Fig. 3 in that step 15 is replaced by steps 
18 to 20. In a step 18 an auxiliary index n is given 
the initial value 1. Subsequently page number 
memory 12 is run through from R(1) in a step 19 
and it is checked whether the page number stored 
25 therein is identical to the number which has been 
entered. If this is the case, step 19 is terminated, 
with R(n) comprising the identical page number. If 
the entered page number is not found in any one 
of the registers, step 19 is terminated because 
30 auxiliary index n has reached the maximum value 
N. Subsequently a step 20 is carried out. This step 
is substantially identical to the previously described 
step 15 and is used for advancing the page num- 
bers to a subsequent register in the page number 
35 memory. Now, however, only the page numbers in 
registers R(1) to R(n-1) inclusive are advanced one 
position and the numbers in R(n + 1) to R(N) inclu- 
sive are not affected. The original contents of regis- 
ter R(n) are lost, as was also intended, because 
40 register R(n) comprised the page number which 
corresponded to the entered page number. In step 
16 the entered page number is stored as the most 
recent page number in register R(1). Thus, the 
page number memory now comprises different 
45 page numbers only. 

Fig. 6 shows an example of the contents of 
page number, memory 12 before and after storing a 
new number for this embodiment of the control 
program. The page number originally stored in 
so register R(7) corresponds to the entered number 
and for this reason it is removed from the page 
number memory. The relevant page number 101 is 
now stored only as the most recent number in 
register R(1). Page number 210. stored in register 
55 R(10), is now preserved and page 210 thus re- 
mains accessible without any waiting time. 

When consulting teletext, it regularly appears 
that a requested page is not transmitted. Errone- 
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ously entered figures for a page number are often 
corrected by completing the erroneous page num- 
ber, immediately followed by entering the intended 
number. It also occurs that after a glance at the 
display screen the displayed page does not appear 
to have the envisaged contents. In all these cases 
page numbers are entered without this leading to a 
display of actually desired pages on the display 
screen. It is therefore unnecessary to store these 
page numbers in the page number memory. As is 
shown in Fig. 7, the control program has a step 21 
for this purpose in which it is checked in known 
manner whether the page which corresponds to the 
entered page number has actually been captured 
and displayed. As long as this is not the case, it 
remains possible to enter a new page number via 
step 13. If the page with the entered page number 
has been found, it is checked in a step 22 also in 
known manner whether a certain period of time has 
elapsed since the reception of this page. The or- 
ders of precedence of the page numbers are 
adapted in the previously described manner in 
steps 18, 19 and 20 only if the page with the 
entered page number has been displayed at least 
for a predetermined period of time, while the en- 
tered number is stored in step 16 and the adapted 
page numbers are applied in step 17 to the multi- 
page teletext decoder for further acquisition. For 
the sake of completeness it is to be noted that the 
adjusted period of time during which a page should 
at least be displayed may also be zero. 



Claims 

1 . A receiver for television and teletext signals, 
comprising: 

- an operating system for generating page numbers 
of a teletext page desired by a user 

- a teletext decoder having a first input for receiv- 
ing the teletext signals, a second input for receiving 
page numbers of teletext pages, and a picture 
signal output said decoder being adapted to 
search and store the teletext pages corresponding 
to the received page numbers; 

- a page number memory for storing at least two 
page numbers; 

- a control circuit coupled to the page number 
memory, the operating system and the teletext 
decoder and being adapted to apply the page 
numbers stored in the page number memory and 
page numbers generated by the operating system 
to the teletext decoder, to select for display the 
teletext page having the page number generated 
by the operating system, and to store page num- 
bers generated by the operating system in the 
page number memory: 

- a display screen, coupled to the picture signal 



output of the teletext decoder, for displaying the 
teletext page selected for display, characterized in 
that an order of precedence is assigned to the 
page numbers in the page number memory, which 
5 order of precedence is related to the sequence in 
which these page numbers are generated by the 
operating system. 

2. A receiver for television and teletext signals 
as claimed in Claim 1. characterized in that the 

W control circuit is adapted to assign the most recent 
order of precedence to a page number generated 
by the operating system when this page number is 
stored in the page number memory, and to adapt 
the orders of precedence of the other page num- 

75 bers in the page number memory. 

3. A receiver for television and teletext signals 
as claimed in Claim 2, characterized in that the 
control circuit is further adapted to remove a page 
number having an older order of precedence from 

20 the page number memory when a page number 
generated by the operating system is stored in said 
memory. 

4. A receiver lor television and teletext signals 
as claimed in Claim 3, characterized in that in the 

25 case of a full page number memory the page • 
number to be removed is the page number having 
the oldest order of precedence. 

5. A receiver for television and teletext signals 
as claimed in Claim 3, characterized in that the 

30 page number to be removed is the page number 
which is identical to the page number to be stored 
in the page number memory. 

6. A receiver for television and teletext signals 
as claimed in Claim 1. characterized in that, in 

35 response to generating a page number which is 
identical to a page number stored in the page 
number memory, the control circuit is adapted to 
refrain form storing the generated page number 
and to assign the most recent order of precedence 

40 to the relevant page number which has already 
been stored, while adapting the orders of prece- 
dence of the other page numbers in the page 
number memory. 

7. A receiver for television and teletext signals 
45 as claimed in any one of Claims 1 to 6, character- 
ized in that, in response to generating a page 
number which is not yet stored in the page number 
memory, the control circuit is adapted to refrain 
form storing the generated page number as long as 

so the teletext page corresponding to said page num- 
ber has not been displayed on the screen for a 
predetermined period of time. 

8. A receiver of television and teletext signals 
as claimed in any one of Claims 1 to 7. character- 

55 ized in that the operating system is further adapted 
to generate an operating instruction for succes- 
sively displaying the pages corresponding to the 
page numbers stored in the page number memory 
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on the display screen. 
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